Introduction 1
Speech repair mechanisms reveal important peculiarities of language processing and the mental lexicon. Before the evolution of modern psycholinguistic experimental technologies and methodologies, the analysis of speech repair constituted an important tool for researchers to gain insight into the processes of lexical access and monitoring of speech processing. The present paper proposes a corpus analysis of self-repair mechanisms in code-switching sequences to approach the problem of language selection in bilingual speech. The intention of the present study is twofold. On the one hand, it provides a qualitative analysis of self-repair mechanisms in a corpus of highly fl uent French-English bilinguals. On the other, it aims to apply the results om the corpus analysis to current models of lexical access in bilingual speakers. The present paper relies on the assumption that speech errors and their repair mechanisms can give important insights into the question of language selection in bilingual speech processing.
2
In former research, self-repair mechanisms were mainly analyzed om a conversation analysis perspective (e.g., Schegloff et al., 1977; Jeff erson, 1983; Gülich, 1986; Gülich & Kotschi, 1987; Kotschi, 1996) . These authors focused on self-initiated self-repairs as an important phenomenon for the linguistic analysis of language processing and the role of self-repair mechanisms in conversation. Schegloff et al. (1977) observed that self-repair mechanisms do not appear randomly, but are highly organized phonologically and morphosyntactically. Gülich and Kotschi emphasized that the main interest of repair mechanisms lies in the sequential organization of the whole conversation (e.g., Gülich & Kotschi, 1987; Kotschi, 1996) .
3
Recent studies broaden the perspective of conversation analysis in self-repair, in that they focus on cross-linguistic comparisons of speech repair mechanisms (Fox et al., 1996; Rieger, 2003; Uhmann, 2006; Fox et al., 2010) . These studies aim to analyze the interaction of language-specifi c characteristics and the preference for certain self-repair mechanisms. The results of these studies provide evidence that speakers of diff erent languages resort to diff erent strategies to deal with repair sequences (e.g., Fox et al., 2010) . Fox et al. (2010 Fox et al. ( : 2503 observed that even related languages, such as English and German, have recourse to diff erent repair practices. In contrast, languages that are less closely related, such as German and Hebrew, may resort to similar practices (Fox et al., 2010 (Fox et al., : 2503 .
4
In addition to a conversation analysis perspective on self-repair mechanisms, it is also possible to approach this phenomenon om a psycholinguistic perspective (e.g., Levelt, 1983) . Levelt examined the diff erent functions of self-repair in communication and established a more detailed classifi cation of repair mechanisms into error repairs, appropriateness repairs, diff erent message repairs and covert repairs. Error repairs correct wrong utterances that were expressed accidentally, appropriateness repairs add hearer-relevant information, while diff erent message repairs initiate a speaker-relevant turn. The covert repairs in Levelt's classifi cation are termed Hesitation and Monitoring Phenomena (HMP) in current research, because they 5 do not necessarily result in a repair. The present study will adopt the classifi cation of self-repair mechanisms established by Levelt. The term covert repair will not be employed in the following analysis. This classifi cation is modifi ed slightly by taking into account the diff erentiation between replacement and recycling. This diff erentiation has already been considered in other studies in varying defi nitions (see Fox & Jasperson, 1995; Rieger, 2003; Fox et al., 2010) . Fox et al. (2010) classi a self-repair as a replacement if an item is replaced by another, as in: [1] What was this I heard about them going up to Monarch and writing* (0.5) spray painting something on Monarch? (Fox et al., 2010 (Fox et al., : 2488 
5
In contrast, a self-repair is classifi ed as a recycling if "a speaker mispronounced a word and then re-produced it with a more appropriate pronunciation" (Fox et al., 2010 (Fox et al., : 2489 , as in:
Is there a more perfect guy to fi t the Jo-* Jets organization? (Fox et al., 2010 (Fox et al., : 2489 6
At fi rst sight, both examples seem to be instances of Levelt's appropriateness repairs. Still, this diff erentiation may be especially crucial in bilingual contexts. In Fox et al. (2010) the concept of recycling is restricted to phonological properties and has to be expanded to fi t into the present analysis. In the present understanding, a recycling includes the repetition of a lexical item in the same language, whereas a replacement involves the repetition of a word in the other language (see Section 5).
7
The present study focuses on self-repair mechanisms in bilingual speech, and more precisely in code-switching environments. For this reason, the next section of this paper introduces recent fi ndings on self-repair and monitoring processes in bilingual speech. In the third section, current models of lexical access in bilingual speech production will be presented, with a special focus on the Selection by Profi ciency (SbP) model by Schwieter and Sunderman (2008) . This section discusses what insights self-repair mechanisms in bilingual speech can give about the level of language selection in bilingual language processing. The fourth section of this paper introduces the corpus data of highly fl uent French-English bilinguals, which will be analyzed and discussed in the following section. Here, the focus will lie on the diff erent types of self-repair and their positioning in the code-switching sequence.
8
The overall aim of this analysis is to clari the role of self-repair mechanisms in bilingual speech processing and to identi their possible impact on research about language selection in bilingual lexical access.
2.
Self-repair and monitoring in bilingual speech 9 Self-repair strategies in monolingual speech are highly organized, but they may vary om language to language (Fox et al., 2010) . But, according to Grosjean, speakers 6 Inga Hennecke are in a bilingual mode when they use bilingual speech (cf. Grosjean, 2001 ). In this case, self-repair mechanisms om both languages are activated and speakers can access strategies om either one language or the other (Hlavac, 2011) . There are few concrete studies on the role of self-repair mechanisms in bilingual speech (e.g., Rieger, 2000) . In the following, selected studies will be introduced to provide an overall picture about the role of repair mechanisms in bilingual speech. To give an overview about possible HMP in bilingual speech, Hlavac (2011) On the basis of this classifi cation, Hlavac performed a large-scale corpus analysis of second-generation Croatian-English bilinguals. He examined whether the above-named HMP occur extremely equently in code-switching examples or not. His results suggest that "diff erent types of code-switches attract higher or lower equencies of HMP, depending on their phonological and/or morphological form" (Hlavac, 2011: 3793) . He diff erentiates between three kinds of code-switching, namely (1) intra-clausal code-switching, (2) inter-clausal code-switching, and (3) extra-clausal code-switching (Hlavac, 2011: 3797-3798) . According to his analysis the most important type of code-switching for self-repair seems to be intra-clausal code-switching. In his data, he detected that only 2.6% (n = 4/155) of the overall occurrences of false starts, repairs and backtracking occur in environments of intra-sentential code-switching (Hlavac, 2011: 3799) . When referring to intrasentential code-switching, Hlavac mostly relies on insertional code-switching and does not suffi ciently consider alternational code-switching. In contrast, the present analysis focuses primarily on alternational code-switching (see Section 5). This choice is motivated by the fact that it is not always unequivocally clear how to defi ne insertional code-switching and how to diff erentiate it om borrowings or other language contact phenomena. Furthermore, the present corpus data contain a signifi cantly higher number of alternational code-switching occurrences than insertional code-switching instances (see Section 5). 1 1 Fehringer and Fry (2007) examined the role of hesitation phenomena such as fi lled pauses, automatisms, repetitions and reformulations in the L1 and the L2 of highly profi cient bilingual English-German speakers. They collected and analyzed natural speech data in which participants completed an interview, story-telling and 7 a memory task. Their results suggest that even highly fl uent bilingual speakers produce more hesitation phenomena when speaking in their L2 and they explain this tendency by a higher cognitive load in L2 speech (Fehringer & Fry, 2007: 37) . They furthermore suggest that specifi c hesitation mechanisms om L1 are mirrored in L2 (Fehringer & Fry, 2007: 37) . The explanation of a higher cognitive load seems to be quite imprecise and insuffi cient with regard to the complex nature of bilingual lexical access. In current models of bilingual lexical access, the degree of interconnectivity between the two languages and the exact level of language selection remain unsolved issues. Therefore, the upcoming section aims to give an overview about the problems and questions in modelling bilingual lexical access with regard to self-repair mechanisms and code-switching.
3.
Bilingual lexical access in speech production 12 If two languages are interconnected in the bilingual brain, then bilingual speakers should have particular problems in accessing the right lexical form om the right language. It is commonly assumed in bilingual lexicon models that the two languages share a common conceptual level and diff er only at the lexical and feature level. This should lead to more problems, such as hesitations and self-repairs, in speech production in bilingual than in monolingual speakers because representations om both languages can be activated in the lexical retrieval process. That is to say, bilingual speakers have access to the phonological, lexical, semantic and syntactic information of two languages and that should complicate the process of lexical access in speech processing. This problem, referred to as bilingual disadvantage (Gollan et al., 2008) , should lead to a higher number of speech errors in bilingual speech than in monolingual speech. In reality, bilingual speakers commonly have few problems in accessing the right word om the right language at the right moment. Still, bilingual models of bilingual speech production vary strongly in how to explain the concrete nature of lexical access. Most current models rely on the assumption that bilingual lexical access is, at least partly, a competitive process in which the two languages compete for activation.
3
The following two models assume that lexical access is competitive at the lexical level, that is to say that the two languages compete for activation in bilingual speech processing. 1 4 Costa et al. (1999) assume in their lexical access model that lexical access is language specifi c, while both languages share a common conceptual and semantic level. In this model, language selection is not competitive at the lexical level and both languages can be activated in parallel (Costa et al., 2000: 430) . The assumption that lexical access is completely language-specifi c at the lexical level has been challenged by a wide range of research (e.g., Green, 1986 and 1998; Meuter & Allport, 1999; Gollan et al., 2002 and . The Inhibitory Control Model (ICM) by Green (1986; 1998) proposes a shared lexical level in which all lexical representations are tagged with a language node (Green, 1998) . Green (1998) also takes into account language profi ciency and proposes that inhibitory mechanisms are stronger when the L1 has to be suppressed, because the L1 generally receives more activation om the conceptual level. Other current research has provided additional evidence for the assumption that language profi ciency is a relevant factor in bilingual lexical access (Meuter & Allport, 1999; Costa & Santesteban, 2004; Schwieter & Sunderman, 2008) .
5
Another approach to bilingual lexical access is proposed by Gollan et al. (2002; 2011) in terms of the "weaker link hypothesis" (2008) . This hypothesis does not consider lexical access as a competitive process, but relies on the proposal that bilinguals are disadvantaged compared to monolinguals in lexical access. This disadvantage can be attributed to the imbalances in equency in words in the two languages. That is to say, depending on diff erent factors, words om one language are chosen in a given situation over words om the other language. This imbalance in the choice of words om one language leads over time to an imbalance in equency of use and to weaker links to the semantics and phonology of the respective language system (Gollan et al., 2008) .
6
While all these models rely on diff erent mechanisms for language selection, they also assume that the interaction between the two languages may take place on diff erent levels of bilingual lexical access. According to these models, language selection may be specifi c and not competitive at a lexical level (Costa et al., 1999) , competitive and controlled by inhibitory control mechanisms at a lexical level (Green, 1986) or equency-driven and controlled by weaker or stronger links (Gollan et al., 2008) . The fact that the speech data of highly profi cient bilingual speakers generally contain a large amount of code-switching may lead to the assumption that language selection may not be exclusively language-specifi c and that the two languages are, at least to some degree, interconnected at the lexical level. The evidence of codeswitching data is however still ambiguous for the modelling of bilingual lexical access. Meuter and Allport (1999) performed experiments with bilingual speakers who named digits on a screen in their L1 or their L2, depending on the screen colour. They detected that bilinguals suff er more switching costs when switching into their more dominant language L1 than into their less dominant language L2. This phenomenon is commonly referred to as bilingual asymmetry. Counterevidence has been provided by Costa and Santesteban (2004) , who performed picture naming in a language-switching task with Spanish-Korean and Korean-Spanish learners and with highly profi cient Spanish-Catalan bilinguals. While they observe a switching cost om the L2 to the L1 in learners, they report a symmetrical switching cost in highly profi cient bilinguals, even in their weaker languages. This leads to the assumption that language profi ciency may infl uence the switching costs of bilingual speakers. Schwieter and Sunderman (2008) considered the role of language profi ciency and established the SbP model (see Figure 1) . This model posits that language profi ciency is an important variable in bilingual lexical access. Less profi cient bilinguals perform lexical access by means of an inhibitory control mechanism while highly profi cient bilinguals can resort to a language-specifi c control mechanism in the form of a preverbal message. The preverbal message contains specifi c information about the 9 target language, the linguistic register and the respective concept (Schwieter & Sunderman, 2008: 233) . In this case, lexical competition does not occur at a lexical level and therefore no inhibitory mechanism is needed. To provide empirical evidence for their model, the authors fi rst measured the verbal fl uency of English-Spanish learners. In a second step, the participants performed a picture-naming task with language switches, based on Costa and Santesteban (2004) . They report main eff ects in verbal fl uency, language and trials that indicate that less profi cient speakers with less verbal fl uency have more switching diffi culties. Their results indicate that the shi om an inhibitory control mechanism to a language-specifi c control mechanism is based on L2 lexical robustness (Schwieter & Sunderman, 2008: 230) . They conclude on their fi ndings by defi ning lexical robustness "as the point in which bilinguals will no longer have to primarily rely on inhibitory control" (Schwieter & Sunderman, 2008: 234) . The concept of a preverbal message, as defi ned by Schwieter and Sunderman (2008) remains somewhat vague and its exact nature still has to be determined. Still, the overall concept of the SbP model will be adopted in the present study, i.e., the notion that highly fl uent bilinguals already choose languages at a prelexical level whereas less fl uent bilinguals rely on an inhibitory control mechanism at the lexical level.
Inga Hennecke

8
With regard to self-repair mechanisms, the level of language selection is extremely important. If highly profi cient bilinguals do not select languages at the lexical level, they should not perform speech errors in bilingual environments, or more precisely in code-switching situations. This would imply that they perform fewer self-repairs in code-switching environments than monolingual speakers or L2 learners. This is because language is already selected at this moment of speech processing in highly fl uent bilinguals. This hypothesis is supported by the results of the large-scale data analysis in Hlavac (2011) , where only 2.6% of the instances of false starts, repairs and backtracking occur in intra-sentential code-switching environments. To test this hypothesis, it is important to diff erentiate adequately between diff erent types of self-repair mechanisms.
9
It has to be specifi ed that not all self-repair mechanisms occur only at a lexical level. Error repairs and recyclings do not necessarily require reinitiation of the processing process. Still, recyclings cannot provide any important information about the level of language selection, because they imply the repetition of a lexical item om the same language. In contrast, diff erent message repairs and appropriateness repairs include the verbalization of a new concept or idea and therefore imply the return to a prelexical level. In accordance with the above-formulated hypothesis, it is assumed that diff erent message repairs, appropriateness repairs and recyclings may appear equently in code-switching environments while error repairs and replacements do not. The most interesting process to analyse the level of language selection is the self-repair mechanism of replacement, because it assumes the replacement of a lexical item om one language by an equivalent item of the other language. If highly fl uent bilinguals indeed select languages at a prelexical level, then replacements should not appear equently in the bilingual corpus data. This prediction complies with the SbP model by Schwieter and Sunderman (2008) .
Methodology
Participants and data collection
20
The corpus data used for the present analysis come om the Canadian French variety spoken in Manitoba, Franco-Manitoban. The French language in Manitoba experienced a separate evolution om other French Canadian varieties and a longterm infl uence of the English language. Due to its sociolinguistic and historical evolution, spoken Franco-Manitoban is highly infl uenced by English and speakers include a large amount of English vocabulary and code-switching in their everyday conversations.
1
The present corpus data, called the Franco-Manitoban corpus (FM corpus) in the following, was collected in September 2010 in the French quarter of Winnipeg, Saint-Boniface. It contains 35,660 tokens overall, distributed into 15 conversations by a total of 20 speakers. All speakers were aged between 17 and 30 years old and were born and raised in the Franco-Manitoban environment of Saint-Boniface or neighbouring districts. The language distribution of English and French in the data is unbalanced; French represents two thirds of the data while English only accounts for one third (see Figure 2) .
2
All recordings were collected through participatory and non-participatory observation in non-guided and informal situations in Saint-Boniface. The interviewer did not induce or conduct the conversations but was simply present as a silent observer. In case of absence of the interviewer, a member of the respective group of speakers collected the recordings. The presence of the interviewer did not infl uence the speakers' communication habits in a negative way, due to the long-term familiarity of the interviewer with the Franco-Manitoban community. The communications were not especially induced for the recordings and the speakers selected the topics of conversation eely and regardless of the presence or absence of the interviewer. The degree of French and English language profi ciency of the speakers was determined by self-assessment of the speakers as well as a sociolinguistic questionnaire, established by Mougeon et al. (2005) . All speakers indicated that they identifi ed themselves strongly with the Franco-Manitoban culture and took an active part in the cultural and social life of the community. They all indicated the French language as their mother tongue and try to use French as the matrix language when communicating. All speakers were identifi ed as highly fl uent and balanced bilingual speakers of English and French. They followed a purely French education at least until the age of 17 that is to say until completing high school. Due to the sociolinguistic circumstances they were regularly exposed to the English language in everyday life om an early age. Regardless of the fact that all speakers indicate French as their L1, they are very aware of the impact of the English language on their communication habits. In the course of personal conversations that do not fi gure in the transcribed speech data, most speakers indicated having the impression that English has a negative infl uence on their French language skills, which o en results in language insecurity.
Transcription and data coding
23
The speech data was transcribed according to HIAT-conventions (e.g., see Ehlich & Rehbein, 1976) . Pauses up to one second are displayed as • (pauses shorter than 0.25 sec.), • • (pauses of half a second) or • • • (pauses up to three-quarters of a second). Pauses of one second or longer are indicated in double brackets, such as ((1.3 sec.) ). The point of repair is displayed with the sign /. To highlight the relevant parts in the following examples, the repair situation is underlined and the code-switching situation is marked in italics. In the transcriptions, all the speakers and other people, organizations and personal data mentioned are anonymised.
4
The overall token distribution of the corpus data is represented in Figure 2 . Sounds such as ehm , oh and ah , as well as laughter, were classifi ed as non-lexical sounds; false starts are defi ned as lexemes that were interrupted before they could clearly be assigned to one language. Cognates were assigned to French or English based on the phonological information in the actual speech recordings. The special focus of the analysis is on diff erent mechanisms of self-repair in code-switching environments. Unless indicated otherwise, all upcoming examples are taken om the corpus data described here.
Analysis 26
As stated in the previous section of this paper, the present corpus data contain an overall number of 35,660 tokens; 62% of the speech data is uttered in French and 28% of the speech data in English. The present analysis focuses on self-repair mechanisms as defi ned above and does not include instances of word fi nding processes, such as: Furthermore, the analysis does not consider pure hesitation phenomena in code-switching environments that do not coincide with self-repair mechanisms, such as in: [4] WIL: so là quand on dit c'est le temps de manger • • si on enlève la table du high chair • • she'll climb the high chair puis (gets herself in).
8
A er exclusion of the above-mentioned data, the corpus data contain a total of 856 self-repairs. Out of these 856 self-repairs only 8.5% (n = 73/856) occur in a bilingual 13 environment. The bilingual environment of the code-switches can be of varying nature; code-switching may occur om French to English and vice versa. Regarding the type of code-switching, 26% (n = 19/73), can be classifi ed as insertional codeswitching, whereas 74% (n = 54/73) of the occurrences are classifi ed as alternational code-switching. The length of the code-switch may vary om one-word switches (insertional code-switching) (example [5] ) to continuing the whole conversation in the respective language (alternational code-switching) (example [6]): [5] JA: (( )) ils connaissent pas les bike shops là / là pour réparer là (( )) [6] WIL: de plus en plus face à du monde qui essayent de / trying to push me their way around.
9
Furthermore, the starting point of code-switching is important with regard to the actual self-repair. Code-switching may start just before the self-repair process, during the self-repair or just a er. Despite the unbalanced occurrence of the two languages in the data, the direction of code-switching is relatively balanced. 42% (n = 31/73) of the occurrences are code-switches om English to French, whereas 58% (n = 42/73) of the switches are om French to English. The variable of the starting point of code-switching and the direction of the switch in the data is presented in While the distribution of the starting point of code-switching before and a er the repair is relatively balanced, it is still striking that in 49% of the occurrences, the actual self-repair is the point where a switch of languages occurs. The following examples represent cases where code-switching occurs before the actual self-repair situation: [7] ZA: j'ai • j'ai parlé à mon ami Jim puis • • he's like / he can't make it either.
[8] WIL: John doesn't do the monthly ((1.7 sec.)) comme les / les retenus à la source •
[9] FLO: t'es tu en train de dire que it / oh it's not gonna happen […] .
1
In these examples, the self-repair includes planning diffi culties in the sequencing of the speaker's utterance. The following examples represent code-switching during the self-repair process: SA: ben j'ai vu comme / ya I heard of it but I never / I never • •
[12] ZA: c'est eux qui s'occupent de la distribution c'est / they do all the work for me and submit it.
2
In [10], the repair consists of the repetition of the English lexical item I in French, moi . In contrast, example [11] includes the reformulation of an idea, which would be classifi ed as an appropriateness repair in Levelt's terms. Furthermore, example [12] represents a self-repair situation in which the speaker feels the need to add some information that may be relevant for the hearer. In Levelt's words, this repair can be classifi ed as a diff erent message repair.
3
The examples below attest code-switching appearing a er the actual repair: In [13], the pragmatic marker comme is uttered in French before the actual code-switch. This leads to the assumption that the speaker has to deal with planning diffi culties and therefore switches to English. A somewhat similar case can be found in [14] , where the speaker repeats the lexical item c'est before switching languages, then switches back to French and, a er an unfi lled pause, continues in English.
5
The exact role of the starting point of code-switching in the diff erent self-repair mechanisms will be considered in the following section. As stated above, it was decided to fi rst classi the occurrences of self-repairs in bilingual speech according to Levelt (1983) that is into error repairs, appropriateness repairs, and diff erent message repairs. Furthermore, the diff erentiation between a recycling and a replacement is included in the present analysis.
6
As already mentioned in Section 1 of this paper, a recycling includes the repetition of a lexical item om one language in a self-repair situation, as in: [15] WIL: […] qu'on soit reconnu pour ça • • you know and / and / • and que • à cause de ça qu'on a un meilleur impact.
[16] WIL: but you know like c'est ça / c'est ça l'aff aire là like • but • • but I mean […] .
7
In contrast, a replacement includes the replacement of a word in one language by a possible translation equivalent of the other language, as in the following examples: [17] SA: comme • • • ya la prochaine place que j'aimerais / I'd really like to • • go to • • Asia.
[18] WIL: est-ce que / je commence à me demander do we just / est-ce qu'on commence à faire des liens avec • […]. In the present understanding, an appropriateness repair adds hearer-relevant information but does not include a replacement or a recycling. This self-repair mechanism is illustrated in the examples below: [19] SA: ((1.8 sec.)) ya comme / • récemment les deux derniers an / étés like I've just been relaxing a lot.
[ All these examples demonstrate diff erent kinds of appropriateness repairs. In [19] , the speaker intends to say les deux derniers ans then interrupts and corrects les deux derniers étés , which is a more appropriate lexical choice. In [20] , the speaker starts to talk about a t-shirt design and then adds for appropriate reasons that they sent two t-shirt designs to the respective agency. In example [21] , the speaker explains his lexical choice for the lexeme fun , which may not be the appropriate term.
0
In contrast to the appropriateness repair, the diff erent message repair does not add hearer-relevant information but initiates a speaker-relevant turn, as in:
[22] GR: on n'a pas un • / well it's gonna take a while if it's gonna happen In both examples, the speakers start a certain utterance, then interrupt and start a new utterance with a diff erent message. In contrast to diff erent message and appropriateness repairs, error repairs describe the case when the speaker starts to use the wrong lexeme and then corrects this speech error:
[24] SA: puis là elle fait sa maîtrise en psycholo / en / en social works .
[25] ZA: holy c'est naze! l / Antoine is gotta get one of these!
2
The total distribution of self-repair mechanisms in bilingual environments is represented in Table 2 below. It demonstrates that the self-repair mechanisms in the present corpus data can most equently be classifi ed as recyclings and diff erent message repairs. Recyclings occur just as o en in French-English as in English-French code-switching environments, whereas diff erent message repairs occur twice as o en in French-English switching contexts as in English-French switching contexts. Furthermore, it is striking that recyclings appear twice as o en as replacements. Hesitations and pure appropriateness repairs only occur on a low equency basis. Table 3 shows that diff erent message repairs and replacements almost entirely coincide with a code-switching starting point during the repair mechanisms. Recycling exclusively co-occurs with a code-switching starting point before or a er the actual repair. The diff erence in the starting point of code-switching between recyclings and replacements is not surprising in that a replacement, by defi nition, implies a code-switch during the repair. In contrast, a recycling comprehends the repetition of a lexeme in the respective language, which excludes a code-switch situation during the repair. Still, the clear distribution of the code-switching starting point in diff erent message repairs is indeed striking. The reasons for this uneven distribution can only be speculated upon, but it seems as if a diff erent message repair is more suited for a direct code-switch than for instance error repairs. This may be due to the fact that in diff erent message repairs, the speakers start to process a completely diff erent utterance. In this case, the repair does not only take place at the lexical level of language processing, but also has to be processed at the conceptual and semantic level.
4
In conclusion, it can be stated that very few self-repairs in the present corpus data coincide with a code-switching environment (8.5%; n = 73/856). But om these few occurrences almost half involve a direct code-switching situation, that is a code-switch during the repair process. Furthermore, the direction of the code-switching sequence in the analyzed occurrences is relatively balanced (see Table 1 ). It is striking that 56% of the analyzed self-repairs can be classifi ed either as diff erent message repairs (26%) or recyclings (30%), while error repairs constitute only 16% of the relevant material and replacements only 15% (see Table 2 ). These results, as well as their implications for models of bilingual lexical access, will be discussed in the upcoming section.
Discussion 45
The previous section provided a qualitative discourse analysis of self-repair mechanisms in bilingual speech of highly fl uent French-English bilinguals. The aim of this analysis was to identi self-repair mechanisms in bilingual speech, to classi them according to their type and position and to analyse selected examples.
6
The FM corpus data only contain a total of 2.4% of self-repair occurrences (n = 856/35,660), out of which only 8.5% (n = 73/856) appear in a code-switching environment. That is, only 0.2% (n = 73/35,660) of the overall corpus data consists of self-repairs in bilingual speech. From this very small number, only the half of the code-switches (49%; n = 36/73) occur during the actual process of self-repair (0.1% of the overall corpus data; n = 36/35,660). These results agree with the present hypothesis (see Section 3) and the fi ndings in Hlavac (2011) that only very few self-repairs occur in code-switching environments. Still, it remains unclear why highly fl uent bilinguals in both sets of corpus data appear to use more self-repairs in monolingual than in bilingual speech.
7
To apply the results of the present corpus analysis to the level of language selection and the SbP model, it is important to discuss the types of self-repairs and the respective starting point of the code-switching sequence in more detail. As stated in Section 3, diff erent message repairs and appropriateness repairs require a new start of the formulation process, that is they include a return om the lexical level to the higher conceptual and semantic level. Consequently, these types of self-repair cannot give any information about the level of language selection in bilingual speech processing. The self-repair type of recyclings cannot provide any information about language selection processes either, because it includes the repetition of a lexical item in the same language. These three types of self-repairs constitute 64% (n = 47/73) of the occurrences in the FM corpus data. Consequently, the hypothesis put forward in Section 3 can be affi rmed, in that diff erent message repairs, appropriateness repairs and recyclings occur equently in code-switching environments. In contrast, only 31% of the data (n = 23/73) consists of error repairs and replacements. The relatively small number of replacements (n = 11/73) supports the hypothesis om Section 3 that replacements only constitute a very small part of the overall number Inga Hennecke of self-repairs in code-switching environments. This small number is very striking in that it is commonly assumed that bilingual speakers may have recourse to a word om the respective other language in situations of self-repair. Furthermore, it is striking that recyclings occur twice as o en as replacements. This result leads to the assumption that highly fl uent bilingual speakers prefer recyclings in a repair sequence. This is because recyclings include the repetition of a lexical item in the same language, which does not require a return to a prelexical level.
8
These results provide additional support for the SbP model by Schwieter and Sunderman (2008) in that they suggest that language selection in language processing of highly fl uent bilinguals takes place at a prelexical level.
Conclusion 49
The present study has provided new information about the role of self-repair in bilingual language processing.
0
The relatively small amount of self-repairs occurring in code-switching environments provides interesting insights into the processing of two languages in bilingual lexical access. Despite the high overall equency of code-switching in the corpus data, only 0.1% of the analysed self-repairs occur during a codeswitch (n = 36/35,660). These fi ndings agree with the fi ndings in Hlavac (2011) in that self-repair occurs in equently in code-switching environments. This fact appears to be true for alternational and insertional code-switching. Still, a detailed qualitative and quantitative analysis of additional large-scale corpus data of highly fl uent bilinguals is needed to obtain unequivocal evidence for this assumption. Furthermore, the present study provided new evidence for language selection in highly fl uent bilinguals, which supports the SbP model by Schwieter and Sunderman (2008) . The fact that self-repairs in equently coincide with code-switching leads to the assumption that the selection of languages in highly profi cient bilinguals may take place at a prelexical level, as proposed by Schwieter and Sunderman (2008) . The small number of replacements in the corpus data, in particular, provide evidence for this hypothesis. A contrastive corpus analysis with speech data of late bilinguals and L2 learners is needed to clari the role of self-repair mechanisms in bilingual speech as further support for the SbP model. An additional analysis of corpus data of late bilinguals and L2 learners needs to identi if these speakers use more speech errors and self-repairs in code-switching environments. Furthermore, further experimental evidence om early and late bilinguals is needed to supplement the results of the present paper.
